The crystallisation of a model hydrophobic drug (terfenadine) following exposure to humidity and organic vapours.
Terfenadine was selected as a model drug as it readily converts to the amorphous form, is chemically stable and is hydrophobic. Amorphous terfenadine beads were exposed to water vapour (different RH values) and the change in crystallinity was monitored using isothermal microcalorimetry. It was found that a small amount of the surface crystallised and then the process stopped (after about 9 weeks even though storage continued for ca. 2 years). The self-limiting crystallisation was due to water having limited access to the surface, believed to be at certain cracks and pores. Water sorption data were modelled such that it was possible to compare rates of sorption at different RH values and on fresh and aged material. It was shown that sorption was slower with reducing RH and also much slower on aged samples that had relaxed and reduced the size of surface defects. Mixtures of ethanol and water yielded a vapour that produced increasing rates of crystallisation as the ethanol content increased, but which only crystallised the outer surface of the beads and not the core. A mixture of ethanol and n-propanol caused complete crystallisation, because the propanol was sufficiently hydrophobic to absorb throughout the bead and lower Tg. An isothermal microcalorimetry method was described that allowed quantification of the amorphous content. The work has demonstrated the complexity of the crystallisation of hydrophobic amorphous materials when exposed to various vapours.